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Alerting Abstract RU CI 

A superconductor cable contains tubular conducting elements (2,3) filled with coolant, channels (6,8) for direct and 
reverse pumping of additional coolant, a casing and vacuum cavities, while the direct pumping channel is placed 
between the outer conducting element and the casing. 

Cryo-insulating and reverse pumping channels are made on the outer surface of the casing and 2 layers of 
superconductor material are made on the inner surfaces of the conducting elements, while the casing is made of a 
conducting material. 

USE - Transmission of data using superconductor device. 

ADVANTAGE - Better reliability of construction, reduced usage of coolant and improved form of transmitted 
energy and of volume of data. 

Title Terms /Index Terms/Additional Words: SUPERCONDUCTING; CABLE; CHANNEL; DIRECT; PUMP; 
ADD; COOLANT; PLACE; OUTER; CONDUCTING; ELEMENT; CASING; CRYO; INSULATE; REVERSE; 
EXTERIOR 



Class Codes 

International Patent Classification 



IPC 


Class Level 


Scope 


Position 


Status 


Version Date 


HO 1B-0 12/00 






Main 




"Version 7" 


H01B-012/14 






Secondary 




"Version 7" 



File Segment: EPI; 
DWPI Class: X12 

Manual Codes (EPI/S-X): X12-D06A 




H 01 B 12/00, 12/14 



W OnHCAHHE H3QE PETEH Hfl K nATEHTY POCCHMCKOM (EE fl EPAL jH M 



(21), (22)3anBKa: 93042498/07, 24.08.1993 

(46) flaTa ny6nuKaL^n: 20.08.1997 
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(72) H3o6peTaTe;ib: JlemeHKO AnexcaHflp OenaHOBMH 



(54) CBEPXnPOBOflaiHHM KASE/lb 

(57) Pecfcepar 

Mcnonb30BaHne: M3o6peTeHue o 
3neicTpoTexHHKe, b nacTHocTn, k 
CBepxnpoBOflfiineMy Ka6enio. M3o6peTeHne 
HanpaaneHo Ha noBbiiueHue Hafleao-ioc™ 
Ka6enn, pacxofla xnaflareHTOB, yBejin^eHMe 
BUflOB nepeflaBaeMofi 3Heprun m o6"beMa 
HH<£opMaL(nn. CyLqHocTb n3o6peTeHn«: Ka6enb 
coflep>KHT pacnono)KeHHbie b Kopnyce 
Tpy6HaTbie TOKonpoBOflsiflMe sneMeHTbi, 
3anonHeHHbie xnaflareHTOM, KaHa/ibi Ann 
npHMofi n o6paTHoCi npoKaHKH 
BcnoMoraTenbHoro xnaflareHTa, ooonoHKy n 
BaKyyiwupyeMbie nonocTH. I~lpn stom KaHan 
npHMoCi npoKa^KH BcnoMoraTenbHoro 
xnaflareHTa pacnonoweH Me*fly Hapy>KHbiM 
TOKonpoBOflflii(HM 3neM6HT0M n o6onoHKofi. Ha 
Hapy>KHofi noBepxHocTn nocneflHeCi pa3MemeHa 
Kpnon3ormL(Hfl n KaHanw o6paTHofi npoKamai 
BcnoMoraTenbHoro xnaflareHTa. Mex<fly 
Kpnon3onfmneCi n KopnycoM pacnono>KeHa 
BaKyyMnpyeMan nonocTb. Ha BHyTpeHHux 
noBepxHooTAX TOKonpoBOflflinnx sneMeHTOB 
pacnono>KeHbi flBa cnoa CBepxnpoBoflfliflero 
MaTepnana, Mewfly KOTopbiMn pacnonoxceH cnotf 



nonynpoBOflHUKoaoro MaTepnana n 

ycTaHOBneHbi BonHosoflHbie sneMeHTbi. 
06onoHKa BbinonHeHa us npoBoflHHKOBoro 
MaTepnana, a Kpnon3onfmnn - b BUfle 
Mepeflyioiflnxon cnoeB okhch anioMHHHR okhch 
TMTaHa, nannaflHfl n rpaHynnpoBaHHoro 
a/-,cop6eHTa, 3aii4nmeHHoro ceTKOi/i. 3 hji. 





(19) , 



RU 2 087 956 C1 

(5i)int.a.« h 01 B 12/00, 12/14 



> (13) . 



< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 93042498/07, 24.08.1993 


(71) 


Applicant: 






Leshchenko Aleksandr Stepanovich 


(46) Date of publication: 20.08.1997 






(72) 


Inventor: Leshchenko Aleksandr Stepanovich 




(73) 


Proprietor: 






Leshchenko Aleksandr Stepanovich 



(54) SUPERCONDUCTING CABLE 

(57) Abstract: 

FIELD: electrical engineering SUBSTANCE: 
cable has encased tubular conducting members 
filled with coolant, channels for forward 
and reverse pumping of auxiliary coolant, 
sheath, and evacuated cavities. Forward 
auxiliary-coolant pumping channel is located 
between external conducting member and 
sheath. Outer surface of the latter carries 
cryoinsulation and auxiliary-coolant reverse 
pumping channels. Evacuated cavity is 
provided between cryoinsulation and case. 
Inner surfaces of conducting members are 
covered with two layers of superconducting 
material and semiconductor material layer 
inbetween; it also carries waveguide parts. 
Sheath is made of conductor material and 
cryoinsulation, of alternating layers of 
aluminium oxide, titanium oxide, palladium, 
and granular adsorbent shielded by gauze. 
EFFECT: improved reliability of cable, 



reduced coolant consumption, enlarged 
capability of energy transmission and data 
conveying capacity. 3 dwg 
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M3o6peTeHne othochtca k 

CBepXnpOBOflflLHHM yCTpOMCTBaM n ydpOMCTBaM 

nepeflaHH HH4)opMai4Hn. 

M3BecTeH cBepxnpoBOflflini'ifi Kaoenb, b 

KOTOPOM CO6cTBeHH0 CBepxnpOBOflflLHHfl 

Kaoenb, oxna>KflaeMbiFi jki/iakhm renneM, 
noMemeH b ooonoHKy, 3ai±(HL4eHHyio ot 
TennoBoro B03flePicTBHfi npoMe>KyTOHHbiM 
TennoBbiM SKpaHOM n BaKyyMHO-MHorocnofiHofi 
H3onai4uetf. B KanecTBe cBepxnpoBOflsinero 
Maiepnana ncnonb3yeTca cnotf huo6hh, 
HaHeceHHbiPi Ha MeflHyio Tpy6Ky. (ABXpaneB, 
H.B.KannHHH. rionyneHne u ncnonb30BaHi/ie 
HH3KHX TeMnepaTyp M. 3Hepron3flaT, 1981, c. 

104-106). OflHaKO, B flaHHOfi KOHCTpyKL^UU He 

ncKnioHeHbi TennoBbie noTepn. 

Han6onee 6jih3Khm no coBOKynHocTH 
cymecTBeHHbix npn3HaKOB k npeflnaraeMOMy 
ycTpowGTBy HBnaeTca cBepxnpoBOflflLUHfi 
Ka6enb, b kotopom b n3OTepMHHecK0M Kopnyce 
pa3MemeHbi KoaKcuanbHbie TpyonaTbie 
TOKonpoBOflfli±(ne sneMeHTbi, 3anonHeHHbie 
xnaflareHTOM, TpyonaTbie KaHanw flna npaMoCi h 
o6paTHofl npoKaMKn BcnoMoraTenbHoro 
xnaflareHTa, ooonoHKa v\ BaKyyMnpoBaHHbie 
nonoc™. (llonnTexHUHecKuCi cnoBapb nofl. pefl. 
A. K3. HwnHHCKoro. M. CoBeTCKaa 
3HL4HicioneflHfl, 1980, c, 465-466). 

HeflocTaTKOM flaHHofi KOHCTpyKi^nn mnneTcn 
Hanunue oonbworo KonnnecTBa repMeTunecKnx 
BaKyyMHbix n KpnoreHHbix ooononeK 
yBennHUBaiomux ceneHne, Bee n chhxoioluhx 

HafleWHOCTb KOHCTpy^HH. 

3aflana HacTOflinero H3o6peTeHH« 
3aKnK)HaeT«i b noBbiweHHH HaflewHoc™ 
KOHCTpyKL^nn, CHUJKeHnn paexofla xnaflareHTOB, 
a Taioxe yBennMeHnn bhaob nepeflaBaeMoB 
SHeprnn h 06-beMa HH<JiopMaL(HH. 

1 . nocTaBneHHas 3aflana pewaeTCfl 3a cneT 
Toro, hto b cBepxnpoBOflfliMeM Ka6ene, 
BKjucwaioLneM pa3MemeHHbie b H30TepMHHecKOM 
Kopnyce KoaKCHanbHue Tpy6MaTbie 

TOKonpoBOflflinne sneMeHTbi, 3anonHeHHbie 
xnaflareHTOM TpyonaTbie KaHaribi atih npaMotf n 
oepaTHofi npoKaMKM BcnoMoraTenbHoro 
xnaflareHTa, o6ononKy n BaKyyMnpyeMbie 
nonocTn, b omnMne ot npoTOTuna, KaHan 
npoKaMKM BcnoMoraTenbHoro xnaflareHTa 
pacnonoweH Me>Kfly Hapyx<HbiM 

TOKonpoBOflfliUHM sneMeHTOM n o6onoMKoti, Ha 
Hapy>KHo£i noBepxHocTH KOTopotf pa3MemeHbi 
Kpnow3onflLiHfl h KaHanbi o6paTHofi npoKaHKH 
BcnoMoraTenbHoro xnaflareHTa, Mexcfly 
Kpnon3onsL^neCi n KopnycoM pacnonoxeHa 
BaKyyMnpyeMas nonocTb, npu stom 
«pnon3on^nfl BbinonHeHa b BUfle 
nepeflyioLnnxcfl cnoeB nneHOHHbix noKpbiTHW 
okhcu anioMHHH«, okhch TUTaHa, nannaflnw n 
rpaHynnpoBaHHoro aflcop6eHTa, 3amnmeHHoro 
orpax<flaioi4eCi ceTKoK, Ha BHyTpeHHUX 
noBepxHocT^x Tpy6naTbix TOKonpoBOflflinnx 
sneMeHTOB HaHeceHbi flBa cnoa 
cBepxnpoBOflflinero MaTepnana c 
pa3MemeHHbiMn Mex<fly hhmw cnoeM 
nonynpoBOflHUKOBoro MaTepnana u 
ycTaHOBneHbi BonHOBoflHbie sneMeHTbi, a 
oeonoHKa BbinonHeHa H3 TOKonpoBOflnnero 
MaTepnana. 

npn ocymecTBneHnn npeflnaraeMoro 
H3o6peTeHna co3flaerefi TexHunecKufl 
pe3ynbTaT, 3a<niOHaioinnCica b cneflyioineM. 

B n3BecTHbix CBepxnpoBOflflinnx Ka6en«x 
TeMnepaTypHbie nonn, co3flaBaeMbie ochobhum 
h BcnoMoraTenbHbiM xnaflareHTaMn, 
n3onnpoBaHbi flpyr ot flpyra BaKyyMnpyeMbiMn 



o 3aTpyflHfleT B3anMHoe b 
stux noneti flpyr Ha flpyra. 3to BefleT k 
Henpon3BoflHTenbHofi noTepe o6onx 
TeMnepaTypHbix noneti i/i cneflOBaTenbHo 
nuiiiHUM 3aTpaTaM "xonofla" noflBOflUMoro 
xnaflareHTaMU npn co3flaHnn 

cBepxnpoBOflUMOCTn. Ta«HM o6pa30M, HannHne 
BaKyyMHoro npoMe>KyTKa cboaut Tennoo6MeH 
Mexcfly TennoBbiMH noniqMH TonbKo k nynncTOMy 
Tennoo6MeHy (3a cneT H3nyHeHi/m), t. e. 
BaKyyM nrpan ponb n3on«Topa. Y6paB stot 
H3on«Top, mu ocyi±(ecTBnfleM Tennoo6MeH c 
noMonbio TennonepeflaMn Mepe3 "TennoBoCi 
moct", co3flaHHbiR MejKfly KpnoreHHbiMM 
TennoBbiMH non^MH. 3a cneT stoto MocTa 
ycunnBaeTGfl Tennoo6MeH nyTeM 
Tennonepeflann no npoBOflHUKy, hto cHuwaeT 
paoxofl HocnTeneti "xonofla" stux nonefi, a sto 
cHUJKaeT paoxofl xnaflareHTOB, T.e. cHn>KaeT 
3aTpaTbi Ha ocymecTBneHne 

CBepXnpOBOflUMOGTH. 

nepeflana aHeprnn n HHcfiopMai^nn 
ocymecTBn$ieTCfl no cBepxnpoBOflHUKy c tokom 
(BOKpyr KOToporo n ooaflaioT ocHOBHoe none 
KpnoreHHbix TeMnepaTyp flnq o6ecneHeHna 
3cf)cf)eKTa CBepxnpoBoflUMOcTn) 3a cneT 
nepeflann no 3T0My CBepxnpoBOflHUKy KaK no 
BonHOBOfly BonHOBoCi aHeprnn, HanpuMep, 
aKycTunecKHX nnn aneicrpoMarHHTHbix BonH. 3tm 

BOnHbl H 6yflyT HOCHTenflMH HHC{)OpMaL(HH, 

nepeflaBaeMotf no n3BecTHbiM 3aKOHaM n 
cnoco6aM 

3ByKOBbie BonHbi no TaKOMy npoBOflHUKy, rfle 
3aTyxaHne CHH>KeHo flo MUHUMyMa, 
pacnpooTpaH«ioTG« KaK b 3ByKOB0fle 
npaKTHMecKH 6e3 noTepb Ha nornomeHne Ha 
6onbinne paocTOflHHfi. 

3tot 3c{)c{)eKT mojkho ncnonb30BaTb He 
TonbKo flnfl nepeflann 3Heprnn, ho h flnfl 
nepeflaHM MHqbopMai^nn, Hanoflo6ne 
cBeTOBOflOB n flpyrwx BonHOBOflOB. 

ripn stom BHeniHee MamHTHoe none He 
npoHUKaeT b CBepxnpoBOflHUK 6naroflapa 
3c>jc}jeKTy MaPicHepa, hto 3anumaeT Bee BUflbi 
sonHOBOM SHeprnn, nepeflaBaeMofi no 
BonHOBOfly, b tom HHcne n SHeprnn 
sneKTpoMarHHTHbix BonH , ot BnnflHun noMex 
BHeniHux sneKTpoMarHMTHbix nonePi. 

M3BecTHo, TaioKe hto nornomeHne 
aKycTHnecKHx BonH cHUJKaeTcH npn 
CBepxnpoBOflnMocTH m fla>Ke Ha6nioflaeTCfl 
OTpnL(aTenbHoe nornoifleHne (T.e. yonneHne) 
cumana aKycTHnecKHx BonH b nonynpoBOflHUKe. 
B pe«HMe OTpML(aTenbHoro nomomeHHH 3ByKa 
CBepxnpoBOflflnnPi Ka6enb pa6oTaeT KaK 
ycunnTenbHbiPi KacKafl b aKycTunecKnx cwcTeMax 
CBWH n nepeflann HHq^opMaiJUH. TaKUM 
o6pa30M, TeopeTHHecKM HeT 3anperaB Ha 
ycuneHne B3a/iMHoro BnnflHus TeMnepaTypHbix 
noneti 3a cneT TennoBbix moctob h hx 
Tennonepeflann n nepeAann BonHOBoPi sHeprnn, 
a c ee noMombio v\ uHc£opMaL(nn no aTOMy >Ke 
TennoBOMy MOCTy n CBepxnpoBOflHUKy. 

B to *e BpeMa BbinonHeHne Kpnon3onflL(nn 
npeflnojKeHHbiM o6pa30M no3BonseT nonynnTb 
Ba«yyM, o6ecneHHBaioL4H^ HaAexwyio TepMO- n 
3neKTpon3onni4Hio, 6e3 HaKonneHna ocTaranHbix 
ra30B. IVlHorocnoPiHoe cop6L(noHHoe noKpbiTue b 
Bufle Hepeflyiomnxcfl cnoeB nneHOHHbix 
noKpbiTMfl okhch anioMUHun, okhch TUTaHa, 
nannaflHH n rpaHynnpoBaHHoro aflcop6eHTa 
pa6oTaeT KaK "MoneKynspHoe cuto" (CoBeTCKn^ 
SHi^MKnonefl. CnoBapb, C3C, c. 832, M. 1980 
H3fl. C-3HL(HKJioneflna nofl pefl. A.M. 
flpoxopoBa), T.e. oflHH MoneKynbi nponycKaeT, a 



flpyrue nornomaeT, T.e. 3a oieT pa3Hbix 
noKpuTuCi oTKaMUBaeT Bee MMeiomueca 
ocTaroMHbie ra3bi, a oonbWHHCTBO caMbix 
pacnpocTpaHeHHbix OTKaMUBaioTCH 
aflcop6eHT0M, cepuf^HO BbinycKaeMbiM a™ 
COp6L^HOHHblX HacoooB m BaKyyMHOKpnoreHHOfi 



nocKoribKy "MoneKynspHoe ci 
Ha oxna»<fleHHbiCi flo KpnoreHHbix TeMneparyp 
TOKonpoBOfl, o6naflaK3U4nR noTeHL^anoM 
OTHOCHTenbHO 3a3eMneHHoro Kopnyca, to 
ocTaTOMHbie ra3bi nofl B03flePiCTBneM 3TOfi 
pa3HOCTH noTeHL^nanoB HaMUHawT 

nepeMemaTbcs k "MoneKynnpHOMy CMTy". 

nocKonbKy ocTaTOMHbie ra3bi cunbHO 
pa3pa>KeHbi, nopor noHH3aL^nn CHH>KaeTCfl, m 
BnonHe o6ecneMHTC« HeoonbuiHM ManoMou^HbiM 

HOHH3aL^HOHHblM HCTOMHHKOM, BpOAe 

noHH3ai;noHHOro MaHOMeTpvmecKoro 
npeo6pa30BaTenfl flna n3MepeHna BaKyyMa, 
KOTopuCi naMepweT BaKyyM, nponycKan 4acTM4bi 
ocTaTOMHOro ra3a Mepe3 ce£>H. 

HoHH3npoBaHHbie ocTaTOMHbie ra3bi 
ycKopsioTOfi c noMoinbio Hanpa>KeHUfl Me>Kfly 
TOKonpoBOflOM m KopnycoM n nonaflawT b "cuto", 
rfle nonynaioT OTpuL^aTenbHbiR HeflocTatoinuCi 
3apsfl, yBennMUBaioT 3a cneT 3Toro cboh o6"beM 
n 3acTpeBa(OT b "onTe", KOTopoe npeBpamaeTca 
b "MoneKynapHyK) noByuKy". 

C03flaHHblti T3KHM 06pa30M 

"noTeHL(nanbHbiPi 6apbep" Ha noBepxHOCTH 
cop6L^noHHoro noKpbiTna npen^TOTByeT BbixOAy 
oop6npoBaHHbix MoneKyn, ocTaroMHblx ra30B na 
! 'MoneKyn«pHOCi noByniKu". 

B TOKOnpOBOfle, K3K H3BeCTHO, M36blTOK 

OTpnL(aTenbHbix HOCHTeneti aneKTpHMecTBa n 
TOKonpoBOfl Bcerfla 6y,qeT wueTb 
OTpuL^aTenbHbiC^ noTeHi^nan no cpaBHeHwo c 
3a3eMneHHHM KopnycoM, noaTOMy 

noTeHL(nanbHbiPI 6apbep 6y,qeT Haflex<HbiM 
3aTBopoM Ha "noByiuKe". 

TaKUM o6pa30M, npeflnoKeHHaa 
coBOKynHOCTb cymecTBeHHbix npn3HaK0B 
n3o6peTeHHA o6ecneMHBaer pemeHne 
nocTaBneHHoPi safla^n c ,qocTn>KeHneM 
yi03aHHoro TexHHMecKoro pe3ynbTaTa. 

CyiMHOCTb n306peTeHna noflCHfleTca 
Mepie>KaMH, r,qe Ha cpur. 1 npeflCTaBneH o6"mnP1 
bha 0BepxnpoBOA«inero Kaoenfl (ceneHne), Ha 
dpw. 2 TOKonpoBOflwmnCi sneMeHT (ce^eHne), Ha 
$nr. 3 ooonoMKa c KpnoH30nfluuert (ceneHne). 

CBepxnpoBOflwinnCi Ka6erib co,qep>KHT 

H30TepMHHeCKHR KOpnyC 1, B KOTOPOM 

pa3MemeHbi KoaKonaribHbie TOKonpoBOA^mne 
aneMeHTbi 2, 3. KaHanbi 4, 5, o6paaoBaHHbie 
aneiueHTaMH 2, 3 3anonHeHbi ocHOBHbiM 
xnaflareHTOM (renneM). KaHan 6 Mex<Ay 

BHeWHHM TOKOnpOBOflfllHHM SneMeHTOM 3 M 

o6onoMKoti 7 cnyxHT Ana npjiMoPt npoKa^Kn 
BcnoMoraTenbHoro xnaflareHTa (a30Ta), KaHanbi 
8 Arm o6paTHOfi npoKa^KH BcnoMoraTenbHoro 
xnaflareHTa pa3MemeHbi Ha Hapy*HOfi 
noBepxHOCTn o6onom<n 7, KOTopaa MoweT 6biTb 
BbinonHeHa, HanpuMep, H3 amoMHHHu. MeKfly 
KopnycoM 1 n Kpnon3onaL(neCi 9, HaHeceHHOfi Ha 
Hapy>KHyfo noBepxHOCTb ooonoMKH 7, HaxoflMTCH 
BaKyyMnpyeMa^ nonocTb 10, Kopnyc 1 CHa6>K6H 
npefloxpaHHTenbHbiMn KnanaHaMH 11 n 

pa3pblBHblMH M6MGpaH3MM 12, 

ycTaHOBneHHbiMH no flnuHe Ka6ens c 
onpefleneHHbiM ixiaroM, HanpuMep, Mepe3 10-15 

CM. 

Ha BHyTpGHHMX noBepxHOCTnx 
TOKOnpOBOflULMUX 3n6M6HT0B 2, 3 HaHeoeHbi flBa 
cnofl 13 CBepxnpoBOflflinero MaTepnana, Me»<fly 



KOTopbtMn pa3Meu4eH cnofi 14 
nonynpoBOflHUKOBoro MaTepnana, HanpuMep, 
cf)eppMTa nnn repMaHUJi, BonHOBOflHbie 
aneMeHTbi 15, ycTaHOBneHHbie Ha HapyxmoM 
cnoe 13 oBepxnpoBOfljiinero MaTepnana, cnywaT 
fln« nepeflaMU sneKTpoMarHMTHbix BonH 
pa3nnMHofi qacTOTbi h flnana30Ha. 

Kpnon3onsL(ns 9 BbinonHeHa b BUfle 
Mepeflyioinnxcs onoeB 16, 17, 18 nneHOMHbix 
noKpbiTMfi. Cnofi 16 H3 OKCufla anioMUHUfl, cnoti 
17 OKMCb TUTaHa, cnofi 18 - nannaflnki. Mex<fly 
orpawflaiomefi oeTKofi 19 v\ noKpbiTneM 16 
3acbinaH rpaHynnpoBaHHbM aflCop6eHT 20, 
HanpuMep, aKTHBupoBaHHbiti yrorib c noKpuTneM 
nneHKOii nannaflns n nnaTMHbi, 

YcTpoficTBO pa6oTaeT cneflyioinHM o6pa30M. 

B KaHanbi 4 n 5 noflaioT ochobhom (rennCi), a 

xnaflareHTbi, npeflBapnTeribHO co3flaB b 
nonooTM 10 BaKyyM, HanpuMep, c noMOinbio 

Cj30pBaKyyMHblX HatX50OB, 06blMHO flo 

7.10" 4 Topp. flanee BaKyyM C03flaeTcs o 

nOMOlilbK) npOL(eCCOB COp6L(HH n KpMOCOp6L(HH 

cneijManbHbix cop6eHTOB 20 m nneHOMHbix 

nOKpblTHti 16, 17, 18, riOKpblTHe, COCTOHLHee M3 

cnoeB 16, 17, 18, pa6oTaeT KaK "MoneKynspHoe 
cuto", T.e. Kax<flbiCi H3 stux cnoeB nornomaeT 
onpefleneHHyio rpynny aTOMOB, a b 
coBOKynHocTn 3tm nneHOMHbie noKpbiTHH 
nornomaioT npaKTHMecKH Bee ocTaTOMHbie ra3bi: 
nannaflufi nornoiiiaeT rennCi, nnaTHHa BOflopofl, 
a OKucb anioMUHUR ocTanbHbie ocTaTOMHbie 
ra3bi. rpaHynnpoBaHHbiti copgeHT 20 nornomaeT 
m OTKaMUBaeT napw soflbi, TfljKenwe MoneKynbi w 
ocTaTOMHbie ra3bi, a 6naroflapa 
nnaTHHO-nannaflnpoBaHHbiM nneHKaM 
nornoiiiaeT flononHHTenbHO BOflopofl, renufi, 
CTyneHMaTas (JiopMa noKpuTHw no3BonfleT 
ocymecTBMTb floCTyn BceM MoneKynaM k 

KajKflOMy nOKpblTHK) OflHOBpeMeHHO, 

nocKoribKy npn rny6oKOM BaKyyMe ocHOBy 
ocTaTOMHbix ra30B cocTaBrifleT rennki m BOflopofl, 
nosTOMy noKpwTus 17 n 18 cflenaHbi 

HapyjKHbIMM, 

C noMoiMbio pa3H0CTM noTeHL|nanoB Me>Kfly 
ofjonoMKofi 7 n KopnycoM 1 MoneKynbi n hohw 
ocTaTOMHbix ra30B ycKopsioTCfl m nornomaicTca 
Kpnon3onflL(nefi 9 

MOHH3aL(M!1 OCTaTOHHblX ra30B 

ocymecTBnfleTCfl b flaTHMKe 3aMepa rny6oKoro 
BaKyyMa Tuna nMM, mto ynpomaeT pa60Ty 
pa3HOCTM noTeHLinanoB TOKonpoBOfla 7 m 
Kopnyca 1 . 

OTpnL|aTenbHbiPi noTeHL(nan TOKonpoBOfla 7 
aannpaeT nornomeHHbie MOHbi n MoneKyny b 
"MoneKynnpHOM cuTe" m npeBpamaeT ero b 
"MoneKynapHyio noByixiKy", He no3BonseT 
cop6npoBaHHbiM ra3aM bumth Ha3afl b BaKyyM. 
TaKMM o6pa30M, C03flaeTCn Hafle>KHas 
BaKyyMHan n3onflLinw Ka6ens. noone 
o6pa30BaHnsi BaKyyMa b Ka6ene CHu^aerefl 
TennonpnTOK k KpnoreHHOfi HacTn n OHH>KaeTcn 
pacxofl xnaflareHTOB. 

3a c^eT B3anMHoro Bnn^HMS ochobhoto h 
BcnoMoraTenbHoro xnaflareHTOB nepe3 o6mne 
cTeHKM 2 n 3, pacxofl Kpno>KMflKOGTePi CHuaraeTCfl 
eme 6oribiiie. B3anMHOe BnmiHue Mepe3 KaHanu 
6 n 8 CHMJKaeT pacxofl flononHHTenbHO 
BcnoMoraTenbHoro KpnonpoflyKTa. 

CTeHKM 2, 3, 7 oxna>KflaioTCfl flo KpnoreHHbix 
TeMnepaTyp, noflroTaBnuBaioTcs ycnoBUJi fln^ 
ocymecTBneHMJi CBepxnpoBOflUMocTn. 

Ilpn flOCTH>KeHHH TOKOBOflOB 2 H 3 

TeMnepaTypu CBepxnpoBOflUMOCTn no hum 
it nepeflaBatb aneicrpuMecKyio SHeprnio 



ksk no cBepxnpoBOflHUKaM, a no BonHOBOflaM 15 
nepeflaioT aneKTpoMarHHTHbie BoriHbi pa3nnHHofl 
HacTOTbi n flnana30Ha (ohh Mor/T 6UTb u 
cBeTOBOflaMU, HanpuMep, Ha TOKonpoBOfle 2 
BoriHOBOflbi 15 cnywaT a™ BbicoKOHacTOTHoro 
flnana30Ha sneicrpoMarHHTHbix bojih, a Ha 
TOKonpoBOfle 3 Bo/iHoBOflbi 15 cny)KaT a™ 
onTunecKoro flnana30Ha). 

nocne cTa6nnn3aL(HH pe*HMa 

CBepxnpoBOflUMocTH, c y-ieTOM pa6oTbi n 
BoriHOBOflOB 15 no TOKonpoBOflaM 2 n 3 
HannHaioT nepeflaBaTb aKycTHHecKyio 

HH<$OpMaL(HIO. 

BcneflCTBue 3cpc£eKTa Maftanepa 
CBepxnpoBOflHUKU 13 co3flaK>T HaflewHoe 
aneKTpuHecKoe none b nonynpoBOflHUKe 14, 
BbinonHeHHOM H3 repMaHHH unu <$eppnTa, 
3ainnii(eHHoe ot BHeniHUX sneKTpunecKUX nonePi 
m noinex, hto co3flaeT ycnoBKfl a™ 

B03HHKHOB6HMP1 B T3K0M nonynpoBOflHUKe 

flB/ieHHfl OTpni_(aTe/ibHoro nornoLfleHUfl 

3ByKOBblX H y/lbTpa3ByKOBblX BOflH B 3THX 

ycnoBunx aKycTunecKne BonHbi nepeflaioTcn 6e3 
noTepb u flawe ycunHBaioTCH, T.e. TaroPi Ka6enb 
pa6oTaeT He TonbKO Ka< KaHan CBH3H, ho h KaK 
ycunuTenb nepeflaBaeMoro aKycTHHecKoro 
cunnana u aneiapoMarHHTHbix bohh YHUTbiBafl 
to, hto repMaHUfl onTUHecKH npo3paHeH pf\n UK 
fluana30Ha aneiapoMan-iHTHbix bo/hh , to no 
TaKOMy TOKonpoBOfly mo>kho nepeflaBaTb eu\e n 
onTHMecKyio uHcfiopMaLiHio, KaK no CBeTOBOfly c 
noMOO(bio HK-na3epoB, HocKonbKy rmepHoe 
H3nyneHne UK o6nac™ cneKTpa, aKycTHHecKue 
BonHbi, BH-aneKTpoMarHHTHbie n paflno BonHbi 
npnHaflne>KaT pa3HbiM flnana30HaM wKanw 

3/ieKTpOMarHHTHblX BOT1H, TO OHH He OKa3blBaiOT 

B3anMHbix noiwex flpyr Ha flpyra, u b 
npeflnaraeMOM Ka6ene npu cHHX<eHun no 
cpaBHeHnio c npoTOTunoM nonepe-iHoro ceumm 
u Beca 3a cneT oTcyTCTBua npoMe>KyTOHHbix 
BaKyywHwx noacoB u3on?mnn, B03pocniePi 
npocTOTe KOHCTpyKi^nn n t. fl, flooTuraeTCfl 
He6biBanaa nnoTHocTb nepeflaBaeMofi 
HHcJiopMaLinn, 6naroflapn cBepxnpoBOflUMocTH u 
OTpnL(aTenbHOMy nornoifleHHio npw KpworeHHbix 
TeiwnepaTypax BcneflCTBue coBMeifleHHfl stwx 
ABneHMPi npu cosflaHHH TeMnepaTypHoro MocTa 
Me>Kfly xnaflareHTaMH. 

f)pn aBapuCiHoCi cwTyaL(ww, b cnyMae 
npeKpameHHfl noflaMW oflHoro U3 xnaflareHTOB 
cpa6aTbiBaioT npefloxpaHWTenbHbie KnanaHbi 1 1 
h pa3pbiBHbie MeM6paHbi 12, KOTopwe 



OTpaBfiUBaioT flaBneHne ra30B npu Aecop6i_(HH b 
aTMoo4)epy n coxpaHHioT KOHCTpyKL(HK) ot 
noape>KfleHHfl. 

KoHCTpyKL(Hfl npeflno>KeHHoro CflK 
(CBepxnpoBOflfiinero Ka6ena) no3BonfleT 
nepeflaBaTb HHc£opMaL(Hio BonHOBoPi 3Heprnn no 
TOKonpoBOflfliflUM aneMeHTaM, no3BorweT nx 

HCnoilb30BaTb B KaHeCTBe BOflHOBOflOB, 

nocKOJibxy MaTepnan CBepxnpoBOflHUKOBbix 
noKpbiTuCi H3 repMaHUfl nonaflaeT b HHTepBan 
npo3paMHocTH onTunecKnx bojihoboaob, a 
noKpbiTMfl H3 c^eppnTa b okho npo3paMHO0Tn 
paflnoBoriH, a see TOKonpoBoflfliflne aneMeHTbi, 

B TOM HUCJie H CBepXnpoBOflHUKOBbie nOKpblTHfl 

HMeiOT onoco6HOCTb nepeflaBaTb aKycTHMecKyio 

M 3ByKOByiO HH0>OpMaL(HIO n 3By«OBbie n 

aKycTunecKne BonHbi, KaK Bee TBepflbie Tena, a 
TeM 6onee CBepxnpoBOflHUKH. 

Cnoco6 Kpnon3on«L(nn Ka6erw no3BorweT 
ncnoribsoBaTb ero H3orifiL(nio b KpnoBaKyyMHbix 
npn6opax n ycTpoPicTBax npu ncnonb30BaHHH b 
hux "MoneKynnpHoPi noByiiiKu". 

c&opiwyna n3o6peieHHfl: 

CBepxnpoBOAfiLHUfi Ka6erib, BKnioHaioLL(ni3 
pasMeoieHHbie b nsoTepMnnecKOM Kopnyce 
KoaKCHaribHbie Tpy6naTbie TOKonpoBOflflti(ne 
aneMeHTbi, sanoriHeHHbie xnaflareHTOM, 
Tpy6HaTbie KaHaribi fl/ifi npflMoR n o6paTHoCi 
npoKaHKM BcnoMoraTeribHoro xnaflareHTa, 
o6onoHKy n BaKyyMnpyeMbie nonocTH, 
oTnnHaioiJL(nJicfl TeM, hto KaHan np^MoCi 
npoKaHKM BcnoMoraTeribHoro xnaflareHTa 
pacnono>KeH Me«Ay Hapy>KHbiM 

TOKOnpOBOflfllilUM 3fieMeHTOM n o6onoHKOki, Ha 
Hapy>KHoii noBepxHOCTH KOTOpoPi pasMemeHbi 
Kpnon3oriHL(Hfl n KaHaribi o6paTHoPi npoKaHKH 
BcnoMoraTeribHoro xnaflareHTa, a Me>Kfly 
Kpnon3onflL(nePi n KopnycoM pacnonoweHa 
BaKyyMUpyeMas nonocTb, npu stom 
Kpnon3onHL(Hfi BbinonHeHa B BUfle 
MepeflyKDinnxofl cnoeB nneHOHHbix noKpbiTuR 
okmcm anioMUHun, okhch TMTaHa, nannaflna n 
rpaHynnpoBaHHoro aflcop6eHTa, 3aii|^iiieHHoro 
orpa>KflaioLiJefi ceTKoPi, Ha BHyTpeHHUX 
noBepxHocT^x TOKonpoBOflflifl^x aneMeHTOB 
HaHeceHbi flBa anon cBepxnpoBOflninero 
MaTepnana c paaMemeHHbiM Mewfly humh cnoeM 
nonynpoBOflHUKOBoro MaTepnana n 

ycTaHOBneHbi BonHOBOflHbie aneMeHTbi, a 
o6onoHKa BbinonHeHa H3 TOKonpoBoflHoro 
MaTepnana. 



so 



